Regulators of cell division in plant tissues : V. A comparison of the activities of zeatin and other cytokinins in five bioassays.
The carrot-root tissue culture assay for cytokinin activity has been improved by changing the site of explant excision and eliminating certain vitamins from the basal medium. These modifications increased its sensitivity and enabled zeatin [6-(4-hydroxy-3-methylbut-trans-2-enyl)aminopurine] to be detected at concentrations less than 5×10(-5)μM. In the improved assay, zeatin was markedly more active than kinetin, 6-benzylaminopurine, 6-(o-methylbenzyl)aminopurine and 6-(3-methylbut-2-enyl)aminopurine.The activity of zeatin also exceeded that of kinetin in the etiolated bean-leaf disk expansion assay. Zeatin was markedly more effective than kinetin and 6-(3-methylbut-2-enyl)aminopurine in promoting frond expansion and increasing frond number of Spirodela oligorrhiza cultures grown under continuous illumination. Zeatin was also more active than kinetin and 6-(3-methylbut-2-enyl)aminopurine in increasing frond number of Spirodela cultures grown in darkness. In retarding the senescence of disks of leaves of several species, kinetin was considerably more effective than zeatin which was more active than 6-(3-methylbut-2-enyl)aminopurine. The allylic hydroxyl group in zeatin is therefore a structural feature associated with high cytokinin activity.The relative activities of cytokinins can be very different and even in reverse order in different bioassays. It is suggested that this is due to the mechanism of cytokinin action varying in the different biological systems used.